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At the Zn-edge, an extra experiment was performed to elucidate the effect of redox cycling on the formation of the catalyst. In the first sequence, the calcined catalyst was subjected to 1h of reduction with 1.23mol s -1 5wt% H2/N2. The second sequence also started from the calcined sample, but used 12 redox cycles with 5 minutes of oxidation, 5 minutes of reduction and 2.5 minutes flushing with He in between. As such, the catalyst was subjected to the same overall time of reduction.
The R-space spectra obtained from full Zn K-edge EXAFS scans are not remarkably different depending on activation procedure. Zn is thus already diffused into the Pd particle upon single reduction. The small differences might be caused by a rearrangement of Zn in the particle. 
IN-XRD OF THE USED SAMPLES
Full scans have been measured for all used catalysts and are presented in Figure S2 of the Supporting Information. The major contributions to the XRD spectra are still the peaks at 42.9° and 62.3° for MgO (PDF 00-045-0946) and at 31.9°, 37.5°, 45.7°, 60.5° and 66.6° for γ-Al2O3 (PDF 00-050-0741). The PdZn peaks at 41.2° and 44.14° (PDF 00-006-0620) are still present after reaction. At 41.27°, carbon encounters its major peak (PDF 00-049-1717). Due to the exact overlap with PdZn, it is not possible to determine the ratio of carbon and PdZn on the catalyst. In-situ XRD, represented in Figure 1 , shows that, for all catalysts, the peak around 42.9°, i.e., the overlap between MgO, PdZn and carbon, becomes more narrow. This can be related to two phenomena: carbon combustion and PdZn oxidation. Probably both phenomena are indeed proceeding, since TPO proofs that the combustion of cokes occurs between 450K and 700K, but also the PdZn peak at 44.14° decreases at 700K.
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